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Design method of high precision reflection mirror topography

measurement structure

Wang Chengbin, Sun Shengli, Hu Tingliang, Hu Kai
(Shanghai Institute of Technical Physics of the Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: When the reflection mirror component is assembled for topography measurement, the
manufacturing tolerance of parts, including dimensional tolerance, contour tolerance could cause
assembling stress, which induces to descend of surface figure accuracy. In order to resolve the problem, a
method of applying flexure hinge in the design of reflection mirror component measurement tooling was
proposed. To verify its reliability, using flexure hinge theory and finite element analysis software,
considering the characteristic parameters and verifying method of the reflection mirror component, the
reflection mirror topography measurement tooling was designed and manufactured. The reflection mirror
component repetition topography measurement, the sensitivity tightening torque topography measurement
test were taken respectively, which proved that the flexure tooling has well stability. Compared with the
single reflection mirror, the surface figure of component changed 0.006A rms, which satisfied the
requirement of tooling design. Using flexure hinge in reflection mirror component topography
measurement is better in reducing assembling stress than rigidity tooling.
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Fig.1 Sketch map of reflection mirror measurement
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Fig.2 Define of coordinate reflection mirror component
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Fig.3 3D model of flexible tooling
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Fig.4 Distribution of flexible tooling stress
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Tab.1 Result surface figure of three times

reassemble measurement (A=632.8 nm)
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Fig.6 Surface distribution of the first assembly
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Fig.7 Surface distribution of the second assembly
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Fig.8 Surface distribution of the third assembly
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Tab.2 Surface figure of different tightening torque
(A=632.8 nm)
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Fig.9 Surface distribution of 2 N-m
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Fig.10 Surface distribution of 3 N-m
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Fig.11 Surface distribution of 4 N+-m
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Fig.12 Connection mode of rigidity tooling
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Fig.13 Surface distribution of initial measurement of single

reflection mirror
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Fig.14 Surface distribution of reverse 180° measurement of single
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